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(54) Synthetic resin-made fastening limiting device for a joint fastening member 

(57) The present invention relates to a synthetic 
resin-made fastening-limiting device employed for limit- 
ing a fastening force of a fastening member in case of 
fastening a connection portion between a pipe receiving 
port of the joint and a pipe by means of the fastening 
member. 

In the fastening-limiting device according to the 
present invention, an appropriate sealing property of 
the pipe connection portion and a screw amount of the 
fastening member required in trying to preventing the 
pipe from slipping off can be surely determined. Fur- 
thermore, the operator can recognize easily the appro- 
priate screw amount of the fastening member by a 
sound and a touch. This fastening-limiting device has a 
ring portion 21 ftttaWe onto the pipe receiving port 10 of 
the joint A and a protrusion 26 disposed on the ring por- 
tion 21 . On a side of one end in an axial direction of the 
ring portion 21 1 a first abutting portion 22 is formed. On 
a side of the other end in an axial direction of the ring 
portion 21, a second abutting portion 23 is formed. A 
gap a between the first abutting portion 22 and the sec- 
ond abutting portion 23 is equal to a distance between a 
reference face 130 and a confronting portion 121 in a 
state wherein the fastening member 120 exhibits func- 
tions such as sealing property and prevention of slip- 
ping-off. On either side of the protrusion 26, recessed 
portions 27 and 28 are formed, and projections 1 1 3 are 
disposed on a side of the joint. 
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Description 

BACKGROUND OF THE INVENTION 
1 » Field of the Invention 

[0001] The present invention relates to a synthetic 
resin-made fastening-limiting device employed for limit- 
ing a fastening force of a joint fastening member in case 
of fastening a connection portion for connecting a pipe 
to a pipe receiving port on the side of a joint by means 
of the fastening member. The screw amount of the fas- 
tening member is appropriately adjusted, whereby the 
fastening-limiting device ensures the sealing property of 
the connection portion between the pipe receiving port 
and the pipe and prevents the pipe from slipping out of 
the pipe receiving port. 

2. Description of the Prior Art 

[0002) A pipe for transporting a fluid, which is used in 
a semiconductor production process, is often requested 
to have the particularity of the use environment such as 
chemical resistance and corrosion resistance. In con- 
sideration of the particularity of the use environment a 
synthetic resin- made pipe which has certain properties 
is used as pipes of this kind. Similarly; as the material of 
joints which are interposed in many connecting and 
branching portions of such a pipe (including joints which 
are integrally attached to valves and the like connected 
to the pipe), used is synthetic resin having certain prop- 
erties 

[0003] Such a connection structure is often employed 
in which, by the fastening force exerted by a fastening 
member screwed to a pipe receiving port on the side of 
the joint the pipe inserted into the pipe receiving port is 
prevented from accidentally slipping off and the sealing 
property of the connection portion is ensured. In the 
connection structure, the function of preventing acci- 
dental slipping-off of the pipe due to the fastening of the 
fastening member, and the performance of ensuring the 
sealing property of the pipe connection portion are 
exerted only after the contact pressure against the con- 
nection portion, which is generated by the fastening of 
the fastening member, reaches a reference contact 
pressure. 

[0004] When such a connection structure is 
employed, conventionally, means for defining the 
degree of the fastening force of the fastening member to 
an appropriate level in order to prevent the pipe from 
slipping off and ensure the sealing property is realized 
by a method such as that in which the fastening member 
is screwed by using a torque wrench, or that in which, 
when the fastening member is to be screwed to the pipe 
receiving port, the fastening member is caused to make 
a predetermined number of rotations. 
[0005] However, such methods including the method 
in which a torque wrench is used, and that in which the 
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fastening member makes a predetermined number <£ 
rotations have a problem in that these methods are 
cumbersome and require skill. 

[0006] When existence/honexistence of a forget til 
s fastening of the fastening member, or adequateness o* 
the fastening state of the fastening member is to be 
determined, a cumbersome checking work must be 
conducted with using tools and jigs. Therefore, it is diffi- 
cult to completely eliminate an accident due to a forge cff 
w fastening or a failure of fastening. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been conducted in 
is view of the above mentioned circumstances and prob- 
lems. 

[0008] It is an object of the present invention to enable 
an appropriate screw amount of a fastening member to 
be determined without using a prior art method that is 

20 cumbersome and requires skill. 

[0009] It is another object of the invention that an 
appropriate screw amount of a fastening member at 
which the above-mentioned reference contact pressure 
is obtained can be determined without using a prior art 

25 method that is cumbersome and requires skill. 

[0010] It is still another object of the invention that a 
forget of fastening of a fastening member, or adequate- 
ness of the fastening state of the fastening member can 
be checked easily and rapidly. 

30 [Q01 1] It is stifl further object of the invention that a fas- 
tening member is prevented from being fastened at a 
degree exceeding an allowable fastening limit. 
[0012] A synthetic resin-made fastening-limiting 
device for a joint fastening rnernber. employed with a 

35 fastening member for fastening a pipe which is inserted 
into a pipe receiving port on the side of a joint, com- 
prises: 

a ring portion which is fritable onto an outside of 
40 said pipe receiving port; 

a first abutting portion disposed on one end face in 
an axial direction of said ring portion, for abutting 
against a reference face disposed on the side of 
said joint; 

45 a protrusion which protrudes from another end face 
in the axial direction of said ring portion; and 
a second abutting portion which is formed by a tip 
end of said protrusion, for abutting against a con- 
fronting portion when the fastening member having 

so said confronting portion confronting said reference 
face is screwed to said pipe receiving port. 

[0013] In the fastening-limiting device of the invention, 
when the fastening member is screwed to the pipe 
55 receiving port onto which the ring portion is fitted, the 
protruding confronting portion of the fastening member 
pushes the fastening^ miting device to cause the first 
abutting portion to abut against the reference face on 
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the side of the joint. Under this state, in the fastening- 
limiting device, the first abutting portion abuts against 
the reference face on the side of the joint, and the sec- 
ond abutting portion abuts against the confronting por- 
tion on the side of the fastening member. 
[0014] In case that the fastening member is further 
screwed from this condition, a force required tor screw- 
ing is increased, which is recognized by the operator. 
Then, the screw amount of the fastening member can 
be determined without using the prior art method that is 
cumbersome and requires skill. 
[0015] Preferably, a distance in the axial direction of 
said ring portion between said first and second abutting 
portions is equal to a gap between said reference face 
and said confronting portion at the timing when a screw 
amount of said fastening member to said pipe receiving 
port reaches an appropriate value. 
[001 6] in the fastening-limiting device having this con- 
figuration, when the first abutting portion abuts against 
the reference face on the side of the joint, and the sec- 
ond abutting portion abuts against the confronting por- 
tion on the side of the fastening member, a gap between 
the reference face and the confronting portion of the fas- 
tening member is equal to a distance between the first 
abutting portion and the second abutting portion, 
whereby the screw amount of the fastening member 
reaches an appropriate amount 
[0017] Preferably, a distance between said first abut- 
ting portion and the other end face in said axial direction 
of said ring portion is equal to said gap between said 
reference face and said confronting portion at the timing 
when the screw amount of said fastening member to 
said pipe receiving port reaches a limit of screwing, and 
said ring portion is provided with a recessed portion 
allowing said protrusion pressed by said confronting 
portion to tall down. 

10018] In this configuration, the first abutting portion 
abuts against the reference face on a side of the joint 
and the second abutting portion abuts against the con- 
fronting portion of the fastening member. Thereafter, the 
fastening member is further screwed to make the pro- 
trusion fall down into the recessed portion. As a result 
the first abutting portion abuts against the reference 
face on a side of the joint and the other end face in the 
axial direction of the ring portion abuts against the con- 
fronting portion on a side of the fastening member. In 
this time, the gap between the reference face and the 
confronting portion of the fastening member is equal to 
the distance between the first abutting portion and the 
other end face in the axial direction of the ring portion, 
whereby the screw amount of the fastening member 
reaches the limit so as to make it impossible to screw 
the fastening member. 

[001 9) The screwi ng position of the fastening member 
at the timing when the screw amount of the fastening 
member reaches the appropriate value is indicated as 
"the initial appropriate position", and the screwing posi- 
tion of the fastening member at the timing when the 



screw amount of the fastening member reaches theJinf I 
of screwing is indicated as 'the limit appropriate posi- 
tion." The screw amount of the fastening member altifi 
timing when the fastening member is located between 

s the initial appropriate position and the limit appropriate 
position corresponds to an appropriate screw antxrttf 
the fastening member. When the fastening member b 
screwed by such an appropriate screw amount, it ispa- 
sible to obtain the function of preventing accidental dp- 

w ping-off of the pipe due to fastening of the faster** 
member, and the contact pressure at which the seafng 
property of the pipe connection portion is ensured. 
[0020] Preferably, the confronting portion is pratra- 
sively formed, and the ring portion is provided wflhan 

is engaging portion engaged with a projection disposed 
on the pipe receiving port, for checking a rotation of the 
ring portion. In this configuration, the engaging portion 
of the ring portion is engaged with a projection of te 
pipe receiving port, whereby the rotation of the ring por* 

20 tion with respect to the pipe receiving port is checked. 
Therefore, even though the confronting portion of the 
fastening member screwed to a pipe receiving port 
abuts against the second abutting portion, the ring por- 
tion is not co-rotated together with the fastening mera- 

25 ber. Consequently, in case that the confronting portion 
is protrusively formed, the fastening member is screwed 
thereby having the effect wherein the protrusive con- 
fronting portion touches the protrusion of the fastening- 
limiting device so as to snap it. Therefore, the fastening 

30 member is further screwed from the initial appropriate 
position, whereby the protrusion is snapped by the con- 
fronting portion of the Hastening member to produce a 
sound, before the fastening member reaches the limit 
appropriate position. Thus, the sound is recognized by 

35 the operator so that he can recognize that the screw 
amount of the fastening member reaches an appropri- 
ate range 

[0021 ] To the contrary, when each of the first abutting 
portion and the second abutting portion does not abut 
40 against the reference face or the confronting portion, a 
gap exists between the ring portion and reference face, 
or between the second abutting portion and the con- 
fronting portion. When the gap is visuaily observed, 
therefore, it is possible to immediately recognize that 
45 the fastening member is not screwed by an appropriate 
amount. When such a gap cannot be visually observed, 
it is possible to immediately recognize that the fastening 
member is screwed by an appropriate amount 
[0022] Preferably; the recessed portion and the other 
so recessed portion are formed on either side of the protru- 
sion of the ring portion, and the engaging portion is dis- 
posed on a recessed -en trance surface of the other 
recessed portion. Thus, for example, the joint has two 
pipe receiving ports oppositely protruding, the same 
55 fastening-limiting device may be oppositely employed 
for the each pipe receiving port. In other words, the ring 
portion is f ftted onto the pipe receiving port protruding to 
the left in a state wherein the protrusion is protruded to 
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the left, and the ring portion is fitted onto the pipe receiv- 
ing port protruding to the right in a state wherein the 
protrusion is protruded to the right. Then, it has the 
same effects as the above mentioned ones even though 
both directions of screwing the fastening member onto 
the right and left pipe receiving ports are oriented to a 
clockwise direction. Especially, in the fastening-limiting 
device having the two recessed portions symmetrically 
formed on either side of the projection so as to sand- 
wich the projection, even though the fastening-limiting 
device is fitted onto either left or right pipe receiving 
port, the both use states are simitar. 
[0023] Preferably; a length in a circumferential direc- 
tion of the ring portion of the other recessed portion is 
longer than that in a circumferential direction of the pipe 
receiving port of the projection. 
[0024] When the ring portion is fitted onto the pipe 
receiving port this facilitates the recessed portion being 
fitted onto the projection without exactly positioning the 
recessed portion having the engaging portion with 
respect to the projection of the pipe receiving portion. 
[0025] The fastening-limiting device mentioned above 
adopts a configuration wherein, when the fastening 
member screwed to the pipe receiving port reaches the 
limit appropriate position, the protrusion fails down into 
the recessed portion of the ring portion, whereby the 
confronting portion of the fastening member abuts 
against the other end face in the axial direction of the 
ring portion. Alternatively, the protrusion may be dis- 
posed on the elastically deformabte beam portion on 
the ring portion by forming the void space on the ring 
portion. 

[0026] Thus, the effect of making the operator recog- 
nize that the fastening member is screwed to the initial 
appropriate position is exhibited in the same manner as 
the above configuration. In the same way. it can be rec- 
ognized whether the fastening member is screwed by 
an appropriate amount or not 

[0027] Furthermore, it is recognized by a sound that 
the fastening member is screwed by an appropriate 
amount, as below. Namely, the first abutting portion of 
the fastening-limiting device pushed by the fastening 
member abuts against the reference face on a side of 
the joint Thereafter, the fastening member is further 
screwed, and the protrusive confronting portion of the 
fastening meatier pushes the protrusion of the fasten- 
ing-limiting device, thereby causing elastic deformation 
of the beam portion. Consequently, the effect is per- 
formed, wherein the confronting portion overrides the 
protrusion so as to make the beam portion retrieve in an 
original shape. When the fastening member is further 
screwed from the initial appropriate position, until it 
reaches the limiting appropriate position, the protrusion 
is snapped by the confronting portion of the fastening 
member so as to produce a sound. Therefore, the oper- 
ator recognizes the sound thereby making it possible to 
recognize that the screw amount of the fastening mem- 
ber reaches the appropriate range. Furthermore, after 
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the fastening member reaches the limit appropriate 
position, the ring portion checks forward movement of 
the fastening member. As a result, the fastening mem- 
ber cannot be screwed. 

s [0028] In the fastening-limiting device whose projec- 
tion is disposed on the beam portion, the ring portion is 
provided with the engaging portion engaged with the 
projection disposed on the pipe receiving port, for 
checking a rotation of the ring portion. Preferably, the 

io engaging portion is disposed on the peripheral wall sur- 
face of the void space. This does not require providing 
the engaging portions on the void space and the other 
area, leading to simplifying the structure of the fasten- 
ing-limiting device at the same time while limiting the 

is reduction of the strength of the ring portion. 

[0029] Preferably, the protrusion can retract to the 
back portion of the other end face in the axial direction 
of the ring portion owing to the elastic deformation of the 
beam portion. When the fastening member is screwed 

20 to the limit appropriate position, it is never caused thai 
the protrusion of the ring portion checks the screw of the 
fastening member. 

[0030] Preferably, the circumferential length of the ring 
portion of the void space is longer than that of the pipe 

25 receiving port of the projection. When the ring portion is 
fitted onto the pipe receiving port this facilitates the 
recessed portion being fitted onto the projection without 
exactly positioning the recessed portion having the 
engaging portion with respect to the projection of the 

30 pipe receiving portion. 

[0031] Preferably, a protrusive piece is radially 
inwardly disposed at a predetermined place in a circum- 
ferential cfirection of the ring portion, and the pipe 
receiving port on a side of the joint is provided with an 

35 annular groove for holding the protrusive piece. In this 
configuration, the protrusive piece disposed on the ring 
portion is held by the annular groove of the pipe receiv- 
ing port of the joint thus preventing the fastening-limit- 
ing device from slipping off the pipe receiving port 

40 easily. As a result, this never causes a state wherein the 
fastening-limiting device sips off in connecting pipes so 
as to result m decrease of the operation efficiency. 
[0032] As described above, when the fastening-limit- 
ing device of the invention is used, an appropriate screw 

45 amount of the fastening member at which the reference 
contact pressure is obtained can be surely determined 
without dispersion and without using a prior art method 
that is cumbersome and requires skill. Especially, the 
ring portion is never rotated with respect to the pipe 

so receiving port of the joint. This ensures a performance 
wherein the protrusive confronting portion of the fasten- 
ing member snaps the protrusion protrucBng from the 
ring portion. Then, the operator can recognize exactly 
the appropriate screw amount of the fastening member 

55 by the sound produced at the moment and a touch. Fur- 
thermore, the fastening member screwed by an appro- 
priate amount can be further screwed to the limit 
appropriate position. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
10033] 

FIG. 1 A is a front view of a fastening-limiting device, 
and FtG. 1B is a section view taken along a line of 
lb-lb of FIG. 1 A. 

FIG. 2A is a front view of a fastening member, and 

FIG. 2B is a side view showing in section a part of 

the fastening member of FIG. 2A. 

FIG. 3 is a schematic side view of a joint 

FIG. 4 is a diagram seen from an arrow IV of FIG. 3. 

FIG. 5 is a side view showing a state in which the 

fastening-limiting device of FIG. 1 is fitted to a ppe 

receiving port. 

FIG. 6 is a side view showing the fastening member 
which is screwed to an initial appropriate position. 
FIG. 7 is a side view showing the fastening member 
which is screwed to a limit appropriate position. 
FIG. 8 is a partial longitudinal side section view 
showing a specific example of a structure of con- 
necting a joint with a pipe. 

FIG. 9A is a front view of the fastering-Bmiting 
device according to another embodiment, and FIG. 
9B is a partial break side view of the fasteningHim- 
iting device. 

FIG. 10 is a schematic side view of the joint employ- 
ing the fastening-limiting device of FIG. 9. 
FIG. 1 1 is a diagram seen from an arrow XI of FIG. 
10. 

FIG. 12 is a side view showing a state in which the 
fastening-limiting device of FIG. 9 is fitted to a pipe 
receiving port. 

FIG. 13 is a side view showing the fastening mem- 
ber which is screwed to an initial appropriate posi- 
tion. 

FIG. 14 is a side view showing the fastening mem- 
ber which is screwed to a limit appropriate position. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Referring now to the drawing, preferred 
embodiments of the invention are described below. 
[0035] A fastening-limiting device 1 according to the 
present invention is used for a joint A having a structure 
which is exemplified in Fig. 3. The joint A includes a pair 
of pipe receiving ports 110. 110 protruding to opposite 
directions on either side, a base portion of each pipe 
receiving port 110 is provided with an annular groove 
112. The joint A is employed for connecting ppes 
together. The joint A or an object for which the fasten- 
ing-limiting device 1 is employed, includes joints such 
as a pipe connecting port disposed in a pipe accessory 
itself such as a valve or a meter which is interposed at 
an adequate place in a pipe. 

[0036] As shown in Fig. 8 in detail, the joint A com- 
prises a pipe receiving port 1 1 0 to which a pipe 200 is to 



be connected. When a female thread portion 125 of a 
fastening member 120 formed on a male thread portion 
1 1 1 of the pipe receiving port 110 which is connected to 
the pipe 200. by a pressing ring is screwed by an appro- 

5 priate amount to a male thread position 1 12 of the pj» 
receiving port 110 in a clockwise direction, so as to be 
fastened thereto, the pipe 200 which is previously 
inserted into the pipe receiving port 110 is fastened, 
thereby exerting functions that the sealing properly of 

10 the connection portion between the pipe receiving port 
1 10 and the pipe 200 is ensured, and that the ppeSOO 
is prevented from slipping off. An appropriate screw 
amount of the fastening member 120 at which such 
functions are satisfactorily exerted is within a fixed 

is range. The joint A has a reference face 1 30 which is in 
the root portion of the pipe receiving port 110 and which 
extends in a direction perpendicular to the axis of the 
joint. 

[0037] Protrusive confronting portions 121 which are 

20 opposed to the reference face 1 30 are disposed on the 
fastening member 120. As shown in Figs, 2A and 2a 
the confronting portions 121 are respectively formed by 
rectangular protrusions which protrude from plural 
places that are in the end face of the fastening member 

25 120 and arranged at regular angular intervals. Prefera- 
bly, the protrusive confronting portions 121 have a 
height of 0.5 to 2mm. Preferably, the number of the pro- 
truding confronting portions 121 is 1 to 24. and. more 
preferably, 8 to 16. 

30 [0038] The fastening-limiting device 1 shown in FIGs 
1 A and 1B has a ring portion 21. The inner diameter of 
the ring portion 21 has a value which allows the ring 
portion to be fitted onto the outside of the pipe receiving 
port 110 on the side of the joint A and. preferably. 

ss loosely fitted onto the outside. In the ring portion 21. a 
first abutting portion 22 is formed on the one end in the 
axial direction of the ring portion and which is to abut 
against the reference face 1 30 on the side of the joint A 
In the illustrated example, a whole of one end face in the 

40 axial direction of the ring portion 21 corresponds to the 
first abutting portion 22. Second abutting portions 23 
are formed on the other end in the axial direction of the 
ring portion 21. The second abutting portions 23 corre- 
sponds to tip ends of protrusions 26 which protrude 

46 from two places (alternatively, one place or two or more 
places) of the other end face 24 in the axial direction of 
the ring portion 21 and arranged at regular angular 
intervals, respectively. 

[0039] In portions adjacent to the protrusions 26. the 
so ring portion 21 is provided with two recessed portions 
27, 28 symmetrically disposed on either side of the 
each protrusion 26 so as to sandwich the protrusion. A 
drcumferentiaJ length LI of the each ring portion 21 of 
the recessed portions 27. 28 (see FIG. 1 A) has a length 
55 for enabling the protrusion 26 falling down to be 
received. In case that the length LI of the recessed por- 
tions 27. 28 is predetermined as mentioned above, the 
length LI is longer than a circumferential length L2 of 
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the pipe receiving port 110 about a projection 113 dis- 
posed on a neigrfccrhood of a root of the pipe receiving 
port 1 10 of the Joint A shown in FIGS. 3 and 4, In the 
fastening-limiting device 1. the protrusions 26 and the 
two recessed portions 27. 28 positioned on either side 
thereof are disposed on two places at intervals of angle 
of 1 80* in the circumferential direction of the ring portion 
21 . Alternatively, it may be disposed on one place, or 
two or more places. Trie relation of the recessed por- 
tions 27, 28 and the projection 113 is described as 
below. 

[0040] In the fastening-limiting device 1 as shown in 
FIG. 1 B, the gap a (the gap in the case where the pro- 
trusion 26 is not deformed owing to falling down) 
between the first and second abutting portions 22 and 
23 in the axial direction of the ring portions 21 , and the 
gap 6 between the first abutting portion 22 of the ring 
portion 21 and the other end face 24 in the axial direc- 
tion of the ring portion 21 are determined in the follow- 
ing manner. 

[0041 ] The gap a between the first and second abut- 
ting portions 22 and 23 is equal to the gap between the 
reference face 130 and the confronting portions 121 at 
the timing when, in the case where screwing of the fas- 
tening member 120 is advanced into the pipe receiving 
port 110, the sealing property and the slipping -off pre- 
venting function are initially exerted. The screwing posi- 
tion of the fastening member 120 at which the functions 
are initially exerted is "the initial appropriate position. H 
(See FIG. 6). The gap b between the first abutting por- 
tion 22 of the ring portion 21 and the other end face 24 
in the axial direction of the ring portion 21 is equal to the 
gap between the reference face 130 and the confronting 
portions 121 which gap is the limit of. when screwing of 
the fastening member 120 is advanced into the pipe 
receiving port 1 10 with exceeding the initial appropriate 
position, surely exerting the above mentioned functions. 
The screwing position of the fastening member 120 at 
which the gap is formed is "the limit appropriate posi- 
tion/ (See FIG. 7). Therefore, the fastening member 
120 s located between the initial appropriate position 
and the limit appropriate position. In other words, when 
the gap between the reference face 130 and the con- 
fronting portions 121 is in the range of the difference 
c (c « a - b) of the gaps as shown in FIG. 6, the screw 
amount of the fastening member 120 corresponds to an 
appropriate screw amount of the fastening member 
120. When the fastening member 120 is screwed by 
such an appropriate screw amount, it is possfcfe to 
attain the function of preventing accidental slipping-off 
of the pipe 200 due to the fastening of the fastening 
member 120, and a contact pressure at which the per- 
formance of ensuring the sealing property of the pipe 
connection portion is obtained. 

[0042] As shown in FIGS. 3 and 4, the root neighbor- 
hood of the pipe receiving port 1 10 of the joint A is pro- 
vided with an annular large diameter portion 1 14 for co- 
working with the reference face 130, and forming the 



annular groove 112. and on the two portions at intervals 
of angle 180° in an outer periphery of the large diameter 
portion 114, the projections 113 are disposed. As 
shown in FIG. 1 B, the fastening-limiting device 1 is pro- 

5 vided with the recessed portions 27, 28 corresponding 
to the each protrusion portion 113. In using the faster** 
rng-limiting device 1 , one of recessed -entrance surfaces 
27a and 28a of the recessed portions 27, 28 functions 
as an engaging portion 27A or 28A, corresponding to 

10 the each projection 113. 

[0043] As shown in FIG. 5, in the fastening-limiting 
device 1 , the ring portion 21 is inserted into the root por- 
tion of the pipe receiving port 110, whereby one projec- 
tion 113 is inserted into one recessed portion, for 

75 example, the recessed portion 28. Thus, in a state 
wherein the fastening-limiting device 1 is fixed in the 
pipe receiving port 1 10 of the joint A, when a rotating 
force is applied to the fastening-limiting device 1 in a 
clockwise direction, the engaging portion 28A formed by 

20 a side portion of a recessed -entrance surface 28a of the 
recessed portion 28 abuts against the projection 113. 
thereby stopping rotation. Moreover, when a counter- 
clockwise directional rotating force is applied to the fas- 
tening-limiting device 1, the engaging portion formed by 

25 the other side portion of the recessed entrance-surface 
28a of the recessed portion 28 abuts against the projec- 
tion 113, thereby stopping rotation. On the other hand, 
when the ring portion 21 is fitted in the root of the pipe 
receiving port 110, and the projection 113 is fitted in 

30 another recessed portion, for example, the recessed 
portion 27, the engaging portion 27A (see FIG. 1B) 
formed by the recessed-entrance surface 27a and the 
projection 1 13 are engaged with each other, thus exhib- 
iting the same effects as the above. 

35 [0044] In the fastening-limiting device 1 fitted onto the 
pipe receiving port 110, as shown in FlGs. 1 A and 1B, a 
daw-shaped protrusive piece 25 is radially inward fy Dis- 
posed at each predetermined place (i.e.. one place or 
two places) in a circumferential direction of the ring por- 

40 tion 21. This prevents the fastening -limiting device 1 
from slipping off from the root of the pipe receiving port 
110. because the protrusive piece 25 is fitted onto the 
annular groove 112 when the ring portion 21 is fitted 
onto the root of the pipe receiving port 1 10. 

45 [0045] When the screw amount of the fastening mem- 
ber 120 is appropriately adjusted in the following man- 
ner by using the fastening-limiting device 1 , as shown in 
FIGs. 5 to 7, the fastening member 120 is screwed to 
the outside of the pipe receiving port 1 10. The pipe 200 

so is previously inserted into the pipe receiving port 110. 
[0046] As a result, the fastening member 1 20 screwed 
to the pipe receiving pert 110 pushes the fastening-lim- 
iting device 1 to cause the first abutting portion 22 of the 
fastening-limiting device 1 to abut against the reference 

55 face 130 on the side of the joint A as shown in FIG. 6. 
FK3- 6 shows a state in which the protrusive confronting 
portions 121 of the fastening member 1 20 push the sec- 
ond abutting portions 23 of the fastening- Bmiting device 
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1 . Under the state of Fig. 6. the first abutting portion 22 
of the fastening -limiting device 1 abuts against the refer- 
ence face 130. and the second abutting portions 23 of 
the device abuts against the confronting portions 1 21 on 
the side of the fastening member 120. The protrusion 26 
is not deformed by falling down. Therefore, the gap 
between the reference face 130 and the confronting 
portions 121 is equal to the gap a between the first and 
second abutting portions 22 and 23. Then, we can rec- 
ognize the fastening member 120 reaches the initial 
appropriate position. Consequently, the above-men- 
tioned sealing property and siipping-off preventing func- 
tion are exerted in this state. Before the fastening 
member 120 reaches the initial appropriate position, the 
fastening-limiting device 1 may be co-rotated together 
with the fastening member 120. Such a co-rotation is 
stopped, at the same time when the engaging portion 
28A is engaged with the projection 113. 
[0047] After the fastening member 120 is further 
screwed from the initial appropriate position, the protru- 
sive confronting portion 121 touches and overrides the 
protrusion 26 of the ring portion 21. at the same time 
when the protrusion 26 retrieves to an original shape 
thereof. Therefore, the protrusions 26 are snapped by 
the confronting portions 121 to produce a sound, and at 
the same time a shock of the snap is transmitted to the 
hand. Consequently, the operator senses the sound and 
the shock and recognizes that the screw amount of the 
fastening member 120 enters the appropriate range. 
[0048] In the case where the fastening member 1 20 is 
further screwed after the protrusions 26 are snapped by 
the confronting portions 1 21 , when the protrusions 26 of 
the fastening-limiting device 1 are pushed by the con- 
fronting portions 121, to fall down in the recessed por- 
tions 27. As shown in FIG. 7, therefore, the confronting 
portions 121 abut against the other end face 24 in the 
axial direction of the ring portion 21, and the fastening 
member 120 reaches the Hmh appropriate position. 
After the fastening member 120 reaches the limit appro- 
priate position in this way, the ring portion 21 blocks the 
forward movement of the fastening member 120. with 
the result that the fastening member 120 cannot be fur- 
ther screwed: 

[0049] In the above-described configuration, the posi- 
tion of the fastening member 1 20 at the timing when the 
protrusions 26 are snapped by the confronting portions 
121 to produce a sound is between the initial appropri- 
ate position and the limit appropriate position. There- 
fore, it is possible to obtain the function of preventing 
accidental slipping-off of the pipe 200 due to fastening 
of the fastening member 120, and the contact pressure 
at which the sealing property of the pipe connection por- 
tion is ensured. Consequently, it is preferable to stop the 
operation of screwing the fastening member 120 when 
the protrusions 26 are snapped by the confronting por- 
tions 121 and a sound is produced. 
[0050] By contrast, when the first abutting portion 22 
of the fastening-limiting device 1 does not abut against 



the reference face 130, a gap exists between fraM 
abutting portion 22 and the reference face 130. Iflto 
the gap is visually observed, therefore, it is possHfc 
immediately recognize that the fastening member Ok 

5 not screwed by an appropriate amount. When sate 
gap cannot be visually observed, it is possible to bar 
diatefy recognize that the fastening member mm 
screwed by an appropriate amount. 
[0051 J Furthermore, in the fastening-limiting devfel 

i(7 the engaging portion 28A is engaged with the projafc 
1 13 thereby preventing the fastening-limiting destt 
from being co-rotated together with fastening mete 
1 20, Then, when the fastening member 1 20 reached* 
initial appropriate position, or when the fastening mm- 

is bar 1 20 is increasingly fastened from the initial appap» 
ate position to the limit appropriate position, fm 
protrusions 26 of the fastening-limiting device 1 m 
snapped by the confronting portion 121 of the fastest 
member 120 to surely produce a sound. Thereto rejt* 

20 operator senses the sound, thereby making it \ 
to recognize that the screw amount of the 
member reaches an appropriate range. 
[0052] In the above-mentioned embodiment Is 
recessed portions 27, 28 on either side of the eachj* 

25 trusion 26 are symmetrically formed. Therefore, in o» 
that, in the same way as the joint A shown in FIG. 3Jfe 
two pipe receiving ports 110. 110 are oppositely in- 
truded, it is possible to use oppositely the same snap* 
fastening-limiting device 1 in respect to the each pj* 

$o receiving port 1 1 0. In other words, on the pipe receaog 
port 1 10 protruding to the left the ring portion 21 is tat 
in a state wherein the each protrusion 26 protrude* to 
the left, and on the pipe receiving port 110 protrudinj to 
the right, the ring portions 21 is fitted in a state whew 

35 the each protrusion 26 protrudes to the right. That 4 
has the same use state as the above embodiment e*n 
though the direction of screwing the fastening mentor 
120 onto the right and left pipe receiving ports 110, 110 
is oriented to a clockwise direction, as shown in te 

40 embodiment. 

[0053] FIGs, 9 to 14 illustrate another embodiment 
[0054] The fastening-limiting device 1 according to 
this embodiment is employed for the joint A having a 
structure as shown in FIG. 10. This embodiment 

45 employs the same joint A as one shown in FIG. 3, 
except that the projection 113 disposed on the large 
diameter portion 114 of the pipe receiving port 110 of 
the joint A shown in FIG. 10 is smaller than the projec- 
tion 1 1 3 of the joint A in FIG. 3 in an axial width thereof. 

so Moreover, the fastening member 120 is identical to one 
shown in FIG. 2. Therefore, as to the joint A and the fas- 
tening member 120, the portions identical or corre- 
sponding to the elements shown in FIG. 2 or 3 are 
designated as the same references as ones in FIG. 2 or 

55 3. 

[0055] In the fastening-limiting device 1 shown in 
FIGs. 9A and 9B, the method of forming the protrusions 
26 is cBffererrt from the method shown in FIGs. 1 A and 
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1 B. Each of the protrusions 26 is formed at the center of 
a beam portion 29 which is elastically deformabJa Each 
beam portion is disposed in the ring portion 21 by form- 
ing a void space 31 disposed in the ring portion 21 , and 
having a long shape ir> the circumferential direction. 5 
Therefore, the beam portions 29 have elasticity peculiar 
to synthetic resin. The protrusions 26 are retractable to 
the back side of the other end face 24 in the axial direc- 
tion of the ring portion 21 , by means of the elastic defor- 
mation of the beam portions 29. Preferably, the beam 
portions 29 have a thickness of 0.5 to 2 mm. 
[0056] The circumferential length L3 of the ring portion 
21 of the void space 31 is longer than the circumferen- 
tial length 12 of the pipe receiving port of the projection 
1 1 3 (cf. FK3.1 0). In addition, one end or the other end of 
the peripheral wall surface of the void space 31 func- 
tions as an engaging portion 31 A for being engaged 
with the projection 1 1 3. The other elements except it are 
identical to ones described in FIGs, 1 A and 1 B. There- 
fore, the same references as those in FIG. 1 are allo- 
cated to the portions identical or corresponding to the 
elements described in FIG. 1 . 

[0057] tn the fastening-limiting device 1 , the ring por- 
tion 21 as shown in FIG. 12 is fitted into the root portion 
of the pipe receiving port 1 10 thereby fitting the projec- 
tion 113 into the void space 31 . Thus, the fastening -lim- 
iting device 1 is fixed in the pipe receiving port 1 10 of 
the joint A. Therefore, when the rotary force is applied to 
the fastening-fimtting device 1 in a clockwise direction, 
the engaging portion 31 A formed by an end of the 
peripheral wall surface of the void space 31 abuts 
against the projection 1 1 3 so as to stop rotating it. More- 
over, when the rotary force is applied to the fastening- 
limiting device 1 in a counterclockwise direction, the 
engaging portion 31A formed by the other end of the 
peripheral waO surface of the void space 31 abuts 
against the projection 1 1 3 so that the rotation thereof is 
stopped. 

[0058] When the screw amount of the fastening mem- 
ber 120 is appropriately adjusted in the following man- 
ner by using the fastening-limiting device 1, as shown in 
FIGs. 12 to 14, the fastening member 120 is screwed to 
the outside of the pipe receiving port 110 onto which the 
fastening-limiting device 1 is fitted. The pipe 200 is pre- 
viously inserted into the outside of the pipe receiving 
port 110. 

[0059] As a result, the fastening member 120 screwed 
to the pipe receiving port 110 pushes the fastening-lim- 
iting device 1 to cause the first abutting portion 22 of the 
fastening -limiting device 1 to abut against the reference 
face 130 on the side of the joint A as shown in FIG. 13. 
FIG. 1 3 shows a state in which the protrusive confront- 
ing portions 121 of the fastening member 120 push the 
second abutting portions 23 of the fastening-limiting 
device 1. Under the state of Fig. 13, the first abutting 
portion 22 of the fastening-limiting device 1 abuts 
against the reference face 1 30. and the second abutting 
portions 23 of the device abut against the confronting 



portions 121 on the side of the fastening member 120. 
The beam portions 29 are not elastically deformed. 
Therefore, the gap between the reference face 130 and 
the confronting portions 121 is equal to the gap a 
between the first and second abutting portions 22 and 
23 in the axial direction of the ring portions 21, and the 
fastening member 120 reaches the initial appropriate 
position. Consequently, the above-mentioned sealing 
property and slipping -off preventing function are 
exerted. Before the fastening member 120 reaches the 
initial appropriate position, the fastening -limiting device 
1 may be co-rotated together with the fastening member 
120. Such a co-rotation is stopped at the time when the 
engaging portion 31 A is engaged with the projection 
113. 

[0060] When the fastening member 120 is further 
screwed from the initial appropriate position, the protru- 
sive confronting portions 121 of the fastening member 
120 push the protrusions 26 of the ring portion 21, 
thereby causing the beam portions 29 to be elastically 
deformed. When the confronting portions 121 override 
the protrusions 26. the beam portions 29 return to their 
original shape. Therefore, the protrusions 26 are 
snapped by the confronting portions 121 to produce a 
sound, and at the same time a shock of the snap is 
transmitted to the hand. Consequently, the operator 
senses the sound and the shock and recognizes that 
the screw amount of the fastening member 120 enters 
the appropriate range. 

[0061] In the case where the fastening member 1 20 is 
further screwed after the protrusions 26 are snapped by 
the confronting portions 121. when the protrusion 26 of 
the fastening-limiting device 1 are pushed by the con- 
fronting portions 121 of the fastening member 120, the 
beam portions 29 are elastically deformed, so that the 
protrusions 26 are retracted to the same level as that of 
the other end face 24 in the axial direction of the ring 
portion 21 . In a similar case, when the protrusions 26 of 
the fastening-limiting device 1 are pushed by the end 
face of the fastening member 120, the beam portions 29 
are elastically deformed so that the protrusions 26 are 
retracted toward the level of the other end face 24 in the 
axial direction of the ring portion 21. As shown in FIG. 
14, therefore, the confronting portions 121 abut against 
the other end face 24 in the axial direction of the ring 
portion 21, and the fastening member 120 reaches the 
limit appropriate position. After the fastening member 

120 reaches the limit appropriate position in this way, 
the ring portion 21 blocks the forward movement of the 
fastening member 120, with the result that the fastening 
member 120 cannot be further screwed. 

[0062] In the above-described configuration, the posi- 
tion of the fastening member 1 20 at the timing when the 
protrusions 26 are snapped by the confronting portions 

121 to produce a sound is between me initial appropri- 
ate position and the limit appropriate position. There- 
fore, it is possible to obtain the function of preventing 
accidental slipping -off of the ppe 200 due to fastening 
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of the fastening member 120, and the contact pressure 
at which the sealing property of the pipe connection por- 
tion Is ensured. Consequently, rt is preferable to stop the 
operation of screwing the fastening member 120 when 
the protrusions 26 are snapped by the confronting por- 
tions 121 and a sound is produced. 
[0063] By contrast, when the first abutting portion 22 
of the fastening-limiting device 1 does not abut against 
the reference face 130. a gap exists between the first 
abutting portion 22 and the reference face 130. When 
the gap is visually observed, therefore, it is possible to 
immediately recognize that the fastening member 1 20 is 
not screwed by an appropriate amount When such a 
gap cannot be visually observed, it is possible to imme- 
diately recognize that the fastening member 120 is 
screwed by an appropriate amount. 
[0064] At the material of the fastening-limiting device 
1, polyethylene resin, polypropylene resin, polyvinyl 
chloride resin, or fluororesin such as PFA, PVDF, or 
ETFE may be suitably used. Particularly when the fas- 
tening-limiting device 1 is made of fluororesin, the fas- 
tening-limiting device has the following advantage 
because of the high melting point of fluororesin. Even 
when the fastening-limiting device 1 is used in the 
adjustment of the screw amount of the fastening mem- 
ber 1 20 and thereafter remains to be fitted onto the pipe 
receiving port 110, therefore, there is no fear that the 
fastening-fenrting device 1 melts because of a thermal 
effect of a high-temperature fluid. 
[0065] The entire disclosure of Japanese Patent Appli- 
cation No. 10-82106 filed on March 27, 1998 including 
specification, claims drawing and summary are incorpo- 
rated herein by reference in its entirety. 

Claims 

1 . A synthetic resin-made fastening-limiting device for 
a joint fastening member, employed with a fastening 
member for fastening a pipe which is inserted into a 
pipe receiving port on the side of a joint, compris- 
ing; 

a ring portion which is fittable onto an outside 
of said pipe receiving port; 
a first abutting portion disposed on one end 
face in an axial direction of said ring portion, for 
abutting against a reference face disposed on 
the side of said joint; 

a protrusion which protrudes from another end 
face in the axial direction of said ring portion; 
and 

a second abutting portion which is formed by a 
tip end of said protrusion, for abutting against a 
confronting portion when the fastening mem- 
ber having said confronting portion confronting 
said reference face is screwed to said pipe 
receiving port. 



2. A synthetic resin-made fastening-limrting device tor 
a joint fastening member according to claim 1, 
wherein a distance in the axial direction of said ring 
portion between said first and second abutting por- 
s tkans is equal to a gap between said reference face 
and said confronting portion at the timing when a 
screw amount of said fastening member to said 
pipe receiving port reaches an appropriate value 

io 3. A synthetic resin-made fastening-limiting device for 
a joint fastening member according to claim 2, 
wherein a distance between said first abutting por- 
tion and the other end face in said axial direction of 
said ring portion is equal to said gap between said 

is reference face and said confronting portion at the 
timing when the screw amount of said fastening 
member to said pipe receiving port reaches a limit 
of screwing, and said ring portion is provided with a 
recessed portion allowing said protrusion pressed 

20 by said confronting portion to fall down. 

4. A synthetic resin-made fastening-limiting device for 
a joint fastening member according to claim 3, 
wherein said confronting portion is protrusivety 
25 formed, and said ring portion is provided with an 
engaging portion engaged with a projection dis- 
posed on the pipe receiving port, for checking a 
rotation of said ring portion. 

30 5. A synthetic resin-made fastening-limiting device for 
a joint fastening member according to claim 4, 
wherein both sides sandwiching the protrusion of 
the ring portion are provided with two recessed por- 
tions, i.e., one recessed portion and the other 

35 recessed portion, and the engaging portion is Dis- 
posed on a recessed-entrance surface of the other 
recessed portion. 

6. A synthetic resin-made testening-limiting device for 
*o a joint fastening member according to claim 5, 
wherein the recessed portion and the other 
recessed portion are symmetrically formed so as to 
sandwich the protrusion. 

46 7. A synthetic resin-made fastening-limiting device for 
a joint fastening member according to claim S, 
wherein a length in a circumferential direction of the 
ring portion of the other recessed portion is longer 
than that in a circumferential direction of the pipe 

so receiving port of the projection. 

8. A synthetic resin-made fastering-ltnrtrting device for 
a joint fastening member according to claim 1. 
wherein the protrusion is disposed on an elasticaHy 

55 deferrable beam portion arranged in the ring por- 
tion by forming a void space in the ring portion. 

9. A synthetic resin-made fastening-limiting device for 
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a joint fastening member according to claim 8, 
wherein said ring portion is provided with an engag- 
ing portion engaged with a projection disposed on 
the ppe receiving port, tor checking a rotation of 
said ring portion, and the engaging portion is cSs- 5 
posed on a peripheral wad surface of the void 
space. 

1 0. A synthetic resin-made fastening-limiting device for 

a joint fastening member according to claim 8. 10 
wherein said protrusion is retractable to a back side 
of the other end face in the axial direction of said 
ring portion, by means of the elastic deformation of 
said beam portion. 

1S 

11. A synthetic resin-made fastening-limiting device for 
a joint fastening member according to claim 8, 
wherein a length in a circumferential direction of the 
ring portion of the void space is longer than that in 

a circumferential direction of the pipe receiving port 20 
of the projection. 

1 2. A synthetic resin-made fastening-limiting device for 
a joint fastening member according to claim 1, 
wherein a protrusive piece is radially inwardly cfo- 25 
posed at a predetermined place in a circumferential 
direction of the ring portion, and the pipe receiving 
port on a side of the joint is provided with an annu- 
lar groove for hokfing the protrusive piece. 

30 

13. A synthetic resin-made fastening-limiting device for 
a joint fastening member according to claim 8, 
wherein a protrusive piece is radially inwardly dis- 
posed at a predetermined place in a circumferential 
direction of the ring portion, and the pipe receiving ss 
port on a side of the joint Is provided with an annu- 
lar groove for holding the protrusive piece. 
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(54) Synthetic rosin- made fastening limiting device for a joint fastening member 



(57) The present invention relates to a synthetic 
resin-made fastening-limiting device employed for limit- 
ing a fastening force of a fastening member in case of 
fastening a connection portion between a pipe receiving 
port of the joint and a pipe by means of the fastening 
member. 

In the fastening -limiting device according to the 
present invention, an appropriate sealing property of 
the pipe connection portion and a screw amount of the 
fastening member required in trying to preventing the 
pipe from slipping off can be surely determined. Fur- 
thermore, the operator can recognize easily the appro- 
priate screw amount of the fastening member by a 
sound and a touch. This fastening-limiting device has a 
ring portion 21 finable onto the pipe receiving port 1 0 of 
the Joint A and a protrusion 26 disposed on the ring por- 
tion 21. On a side of one end in an axial direction of the 
ring portion 21 , a first abutting portion 22 is formed. On 
a side of the other end in an axial direction of the ring 
portion 21 , a second abutting portion 23 is formed. A 
gap a between the first abutting portion 22 and the sec- 
ond abutting portion 23 is equal to a distance between a 
reference face 130 and a confronting portion 121 in a 
state wherein the fastening member 1 20 exhibits func- 
tions such as sealing property and prevention of slip- 



ping-off. On either side of the protrusion 26, recessed 
portions 27 and 28 are formed, and projections 1 13 are 
disposed on a side of the joint 

Fig. 5 
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